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I. INTRODUCTION
At least since colonial times, natural resource extraction has been at the heart of many economies in Latin America and the Caribbean (LAC). During the colonial period, production of gold and silver took precedence but today LAC is an important producer of a diverse set of extractive resources, from copper and iron ore to crude oil and natural gas. According to a number of metrics of export concentration, South America (but not Central America) is one of the most commodity-dependent regions in the world (Adler and Sosa, 2011) . Competing evidence discusses whether natural resource wealth throughout the years has been a blessing or a curse for LAC, with conflicting results pointing to Dutch disease type problems as well as weak institutions fueled by natural resource rents on the one hand, and the benefits of receiving a wealth windfall combined with positive real sector spillovers from resource extraction on the other hand (see, for example, World Bank, 2010) . This paper contributes to the debate by studying the following three questions: What is the impact of natural resource discoveries in the short-and medium-run? What is the long-term relationship between the value of natural resource production and GDP per capita? And lastly, what is the impact of natural resource production at the local (subnational) level? The (tentative) answers provided here aim to help our understanding of how natural resources impact national and sub-national economies in LAC over different time horizons.
To tackle the first question, we exploit a novel dataset on the universe of giant hydrocarbon discoveries to trace out the impact of discoveries on macroeconomic variables over a 10-year period. In contrast to most previous work, we are thus able to comment on the impact of (plausibly exogenous) variation in volumes, rather than prices, on the economy. We show that the current account worsens immediately after a discovery as investment increases to develop the new field. The current account then very significantly improves once production starts. GDP growth is estimated to pick up immediately after the discovery but the impact dies down after a few years. The fiscal balance is unaffected at first but improves after production starts. On aggregate, our results indicate that in the short-run the discovery of natural resources (an asset) has the beneficial cyclical impact one would expect.
To shed light on the second question, which focuses on the long-run, we exploit the cointegrating relationship between GDP per capita and the value of oil and gas production in producer countries. 1 We estimate that doubling the value of oil and gas production leads to an increase in GDP per capita of about 12-15 percent on average. Heterogeneity across countries is large, with the link particularly pronounced in the biggest per capita producers Trinidad and Tobago and Venezuela.
There are several ways to interpret this result-one is to say that in fact natural resource production is beneficial and that also over the long-run discoveries are thus a blessing rather than a curse.
2 On the other hand, the result also points towards higher volatility of GDP. For a given level of production, the value of production fluctuates only with international prices. Given that prices of natural resources are much more volatile than those of manufacturing, a high sensitivity to resource prices can lead to well documented boom and bust cycles (World Bank, 2010) . Taking our estimate at face value, the recent reduction of around 50 percent in international crude prices between August 2014 and end-2016 will eventually depress the level of GDP per capita in oil and gas producing LAC countries by 5-6 percent on average.
The other word of caution with regard to our long-run result relates to the link between natural resource extraction and a country's national wealth. The extraction of a natural resource is essentially a sale of an asset (Traa and Carare, 2007) . Depending on how the revenues are used, this can lead to no growth in a country's wealth despite an accompanying increase in GDP per capita. If the revenues are invested in exploration (and thus the discovery of new assets) or productive human and physical capital, growth can increase together with wealth, but if the revenues are spent on current expenditures this might not be the case.
In the final part of the paper, we use Bolivia-which discovered huge natural gas fields in the late 1990s-as a case study to shed additional light on the cross-country results and to study the local impact of natural resource extraction. In particular, we exploit municipal data from the 2001 and 2012 population census and estimate a simple difference-in-difference model to show that natural resource abundance has tended to be beneficial for local economic development. Poverty in natural resource rich municipalities (in particular, the ones with the gas megacampos) fell over and above the reduction in poverty for the country as a whole. Extractive sector municipalities also experienced a shift in employment away from (subsistence) agriculture and towards construction and manufacturing.
We find an interesting difference between the impact of hydrocarbon and metal extraction. Municipalities where the large gas fields are located received a much larger fiscal windfall than mining municipalities and as a consequence reduced poverty by more. However, likely due to the much lower labor intensity of gas production, they did not experience as many positive spillovers (measured by employment and net migration) to other sectors of the local economy as mining municipalities did.
The remainder of the paper proceeds as follows. Section II briefly discusses the related literature while section III introduces the main datasets employed in this paper. Section IV presents the cross-country analysis while section V discusses the Bolivia specific analysis. Section VI concludes. Additional tables and figures not presented in the main text and supplementary discussion of data sources can be found in the appendix.
II. RELATED LITERATURE
This paper is related to a vast literature on the impact of natural resource wealth. Comprehensive reviews of the empirical cross-country literature as well as the theoretical models underpinning it are provided by van der Ploeg (2011 ), Ross (2012 and Venables (2016) . For LAC, a thorough World Bank report (2010) collects available cross-country evidence as well as a large number of country-specific discussions. 4 Many of those papers highlight the complex fiscal and political economy problems which countries need to solve in order to beneficially use natural resource wealth for development.
More specifically, the three parts of this paper each build on separate strands of the literature. The first section is directly related to a number of recent papers which exploit the variation generated by discoveries to assess the impact of natural resource abundance. Tsui (2011) studies the impact of crude oil discoveries on institutions and finds that they reduce democracy. Arezki et al. (2016a) are closest to the present study in terms of data and identification strategy but they focus on the impact of the news shock generated by discoveries prior to the start of production while we are interested in the overall short-and medium-run impact. Also, we focus specifically on LAC while their study covers a much larger set of countries.
Our work on the trend association between the value of production and income per capita is related to a large number of papers which study the relationship between resource abundance and economic outcomes in a cross-country setting. While most of those papers rely on standard panel data techniques (among many others, see the contributions by Sachs and Warner (1995) , Gylfasson et al. (1999) and Alexeev and Conrad (2009) for contradictory results on the relationship between natural resource wealth and long-term GDP growth), our methodology closely follows Cavalcanti et al. (2014) who stress the importance of cross-sectional dependence and exploit the co-integrating relationship in the GDP and oil series.
Lastly, the local level analysis is related to a number of within country studies. Michaels (2011) as well as Alcott and Keniston show that in the U.S. (2014) oil production tends to lead to positive agglomeration effects, furthering local development. For developing countries, the evidence is more mixed, with a number of studies having focused on Brazil. Caselli and Michaels (2013) and Monteiro and Ferraz (2012) show that the fiscal windfall from oil tends to inefficiently spent. On the other hand, Cavalcanti et al. (2016) show that the pure market effect (abstracting from the fiscal channel) of having an oil sector is beneficial for Brazilian municipalities and leads to structural transformation over the long-run due to the positive demand and investment associated with it. Aragon and Rud (2013) show that a large gold mine in Peru lead to positive spillovers to the local economy, while Loayaza and Rigolini (2015) find that gold mines in Peru reduce local poverty.
5 Our results on the differential impact of metal mining and natural gas production fit well with the above results for Brazil and Peru.
III. DATA
This paper combines data from a number of sources. In this section, we briefly discuss the key sources and data construction.
Discovery Data
Data on oil and gas discoveries is from Horn (2014) . A giant discovery is defined as a discovery of an oil and/or gas field that contains at least a total of 500 million barrels of ultimately recoverable oil equivalent. The discovery data is available since the early 20 th century. The largest discoveries in Latin America over the past decades were in Mexico in 1977 and in Brazil in 2009 as well as discoveries in Venezuela. However, when we scale the discoveries by population, the ones in Bolivia in the late 1990s are among the very largest.
Macroeconomic Variables
Most macroeconomic variables are taken from the IMF WEO database. Real GDP in 2010 US$ is taken from the ERS International Macroeconomic Database.
Bolivia Specific Data
Most data are taken from the national population censuses of 2001 and 2012 which are provided by the national statistics institute (INE). Departmental national accounts also come from INE, while departmental fiscal data comes from the Ministry of Finance.
Data on which municipalities produce oil, natural gas or metals was provided by Fundacion Jubileo (2016) .
The following section establishes a few stylized facts about natural resource discoveries and production in LAC using the above discovery data before proceeding to the formal analysis.
IV. THE IMPACT OF OIL AND GAS PRODUCTION ON LAC ECONOMIES

A. The Recent Resource Boom in Latin America and the Caribbean
Even though LAC has always been an important natural resource producer, known reserves are relatively low compared to advanced countries (World Bank, 2010) indicating the potential for large additional discoveries. Indeed, LAC's share of worldwide discoveries has continuously increased over the past decades, quadrupling between the 1960s and the 2000s (Figure 1) . 6 Both the number of discoveries, as well as the number of very large discoveries increased, so that between 2000-09, LAC accounted for over 20 percent of the worldwide volume of oil and gas discoveries. As a consequence of these large and increasing discoveries, LAC was ideally placed to take advantage of the rising prices associated with the commodity boom. Indeed, figure 2 and 3, respectively, show how the volume of oil and gas production steadily increased in LAC, and as a consequence of both the volume and prices increases, the value of hydrocarbon production per capita increased. While Trinidad and Tobago and Venezuela stand out as the largest producers in per capita terms (with a real value of production close to US$10,000 per year in the case of Trinidad and Tobago) a number of other countries are also large per capita producers. For countries such as Bolivia, Colombia and Ecuador the real value per capita is estimated at between US$600 and 1,400-significant sums relative to their GDP per capita. 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 
B. The Short-Run Impact of Resource Discoveries: Evidence from Giant Oil and Gas Discoveries
Giant discoveries allow us to identify plausibly exogenous and economically significant variation in oil and gas production. To test for the impact of discoveries on the macro-economy over the short-and medium-run we estimate the following regression model.
where is the dependent variable for country at time , ( ) is a qth order lag operator, is the per capita volume of oil and gas discoveries in country at time and and are country and time fixed effects, respectively. This simple specification aims to trace out the impact of a discovery over a number of years by including a large number of lags. Additionally, it controls for country and year fixed effects, implying the usual advantage of controlling for time invariant country characteristics (such as geology and geography) and common shocks (such as movements in oil prices). We scale discoveries by population to avoid that a few large discoveries in large countries drive all the variation.
Our period of analysis is 1980-2014. In our baseline regressions we choose a lag length of 10 but results are robust to alternative lag lengths. Standard errors are clustered at the country level in all specifications. We work with five dependent variables: growth of oil and gas production, growth of GDP per capita, growth of gross fixed capital formation (GFCF), the current account balance, and the primary fiscal balance. We use the growth rates rather than the level of GDP and GFCF since we find those series to be non-stationary. On the other hand, the current account balance and the fiscal balance do not have a unit root so we use the level of the series. Lastly, in our baseline regression as specified in equation (I) we do not include a lagged dependent variable to have the most tractable and transparent results possible, but in robustness exercises we do include it to be able to capture richer dynamics.
8 Figure 4 and Table 1 summarize the main results of the exercise. In particular, the panels show the point estimates and 90 percent confidence interval of the estimated ( ) coefficients. The first panel on top shows results for the growth in the value and oil and gas production as the dependent variable, while the following four panels show results for the key macroeconomic variables of interest. The graphs are scaled to represent the impact of an average discoverycorresponding to roughly 40 barrels of oil and gas equivalent per capita.
7 See Arezki et al. (2016a) for a very similar set-up. 8 The drawback to including the lagged dependent variable is the well-known Nickell bias (1981) . Since the bias is of order (1/T) and we have a relatively long panel of over 30 years this appears manageable, however.
The following picture emerges. Hydrocarbon production picks ups after roughly 3-5 years with the point estimate of the growth impact converging to 0 after another few years. Gross fixed capital formation growth picks up immediately as the new discovery is being developed which leads to an immediate worsening in the current account. This worsening is reversed as hydrocarbon production starts with the positive effect peaking at about 2 percent of GDP after 8 years. GDP growth increases in the first four years, so mainly during the development phase of the project, and point estimates of the growth impact settle at 0 thereafter. The fiscal balance does not react for a number of years but markedly improves towards the end of the estimation period.
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Overall, this is roughly the impact to a discovery which one would expect based on standard macroeconomic theory.
11 Agents increase investment to take advantage of the news of higher production potential and once production starts, the current account improves. From a policy perspective, given the large fluctuations in the current account associated with giant discoveries, it is important for policy makers to be ready to react in an appropriate manner.
12
In terms of GDP growth, the results indicate an immediate bounce which flattens off after 5 years but is not reversed (and hence tentatively indicates a permanent increase in the level of GDP). One important way in which discoveries impact GDP is by changing the production side of the economy-giant discoveries have the potential to significantly alter the output and export composition of (especially less sophisticated) economies. In the next section we explicitly study the long-term relationship between natural resource production and GDP per capita.
Figure 4. Impact of Giant Oil and Gas Discoveries on LAC Economies
Source: Author's calculations.
Notes: The results show the impact on macroeconomic variables of the mean giant oil and gas discovery in Latin America and the Caribbean (roughly 40 barrels of oil equivalent per capita-a windfall of roughly US$2,000 per capita, depending on the international price of oil, cost of extraction, etc.).
Table 1. Impact of Giant Oil and Gas Discoveries on LAC Economies
C. The Long-Run Impact of Resource Production on GDP:
Evidence from Non-Stationary Panel Data
Here we are interested in studying the relationship between oil and gas production and gross domestic product. Our approach closely mirrors the one employed by Cavalcanti et al. (2014) . In particular, we test for and acknowledge the unit root and the co-integrating relationship in the series. Additionally, we take account of cross-sectional dependence, another important feature of the data-shocks to oil prices or U.S. growth, for example, are likely to affect GDP in all hydrocarbon producing countries in LAC, but to different degrees. We explicitly test for crosssectional dependence in the data and then account for it by using Pesaran's Common Correlated Effects estimator (2006). Table 2 shows the results of testing for cross-sectional dependence, unit roots and co-integration. The first columns show that we can reject the null hypothesis of no cross-sectional dependence at very high confidence levels. This feature of the data persists even if we were to work with first differences, particularly for the value of oil and gas production. Given that there is cross-sectional dependence, standard panel unit root tests can give misleading results, and we thus rely on the CIPS test which takes cross-sectional dependence into account (Pesaran, 2007) . In most specifications, we conclude that the series contain a unit root. 13 Lastly, we explicitly test for co- 13 Results shown are for a model with trend. Without trend, the null hypothesis of the series being I(1) is never rejected for the levels and always rejected for the first differences. Similarly, results from standard panel unit root tests such as Maddala and Wu (1999) strongly suggest that the data are I(1). integration. There is no strong consensus in the literature on how to test for panel co-integration in the presence of cross-sectional dependence so we rely on the standard Pedroni mean group tests. All three tests strongly suggest that the value of oil and gas production per capita and GDP per capita are co-integrated.
14 Table 2 . Cross-Sectional Dependence, Unit Root and Co-Integration Tests Source: Author's calculations.
Notes: The null hypothesis for the cross-sectional dependence test (CD) is no cross-sectional dependence. The null hypothesis for the panel unit root test (CIPS) is that the series is I(1). The null hypothesis for the panel co-integration test (PGM) is no co-integration. * indicates rejection at the 10 percent level, ** at the 5 percent level and *** at the 1 percent level, respectively.
Based on these results we estimate the following model
where is real GDP per capita in constant 2010 US$ for country in year , is the real value of oil and gas production per capita in constant 2015 US$, is a country fixed effect, is a country-specific slope coefficient and are heterogeneous country-specific deterministic trends. The Common Correlated Effects estimator (CCE) augments the above OLS regression with cross-sectional averages of the dependent variable and of the regressors. The estimated coefficients on these averages are not easily interpreted but they remove cross-sectional dependence. Averaging across gives the average impact of oil production on GDP in LAC in the long-run -.
The estimates in table 3 suggest that doubling the value of oil and gas production on average increases GDP per capita by 12-15 percent. Heterogeneity in the estimates is large, however. In the largest producer per capita, Trinidad and Tobago, the coefficient is estimated to be over 0.35. It is between 0.12 and 0.16 for Bolivia, Colombia and Ecuador (see figure 5 ).
15
14 If the series were I (1) but not co-integrated we would have to work with first differences but would face the standard endogeneity concerns. 15 Chile, a small producer and net importer is excluded. Including it slightly reduces the estimated coefficients to 0.1-0.12. The estimates suggest that large moves in the value of oil and gas production (as triggered by large discoveries or persistent changes in prices) have a sizeable impact on GDP on average. Taking the recent fall in oil prices of over 50 percent (which is expected to persist), could thus suggest a fall in GDP per capita of around 5-6 percent in hydrocarbon producing countries in LAC.
16
It is important to stress that the present exercise is in some sense purely statistical -it does not tell us anything about economic mechanisms or channels, so the conclusions that can be drawn are limited. Nevertheless, the strong link between international oil prices and GDP still experienced by many hydrocarbon producers in LAC serves as a reminder of the imperative to diversify economies away from natural resources to reduce the volatility of output.
The following section uses Bolivia as a case study to apply and deepen the analysis. 16 We also use Pedroni's group mean panel dynamic ordinary least squares estimator as a robustness exercise. While the estimator does not take into account the cross-sectional dependence, it exploits the co-integrating relationship in a more direct way by estimating the co-integrating vector. The results (available on request) confirm the positive and significant long-run relationship between GDP per capita and the value of oil and gas production. By exploiting the co-integrating relationship between the two series we can obtain a consistent estimate of the long-run relationship which is robust to endogeneity, omitted variables and simultaneity.
(1) 
V. THE BOLIVIAN CASE
A. Overview and Macroeconomic Developments
Bolivia has a long history of natural resource extraction, with Potosi having been the largest city in South America in the 16 th century due to its large silver mines. Oil production also started early in the 20 th century already but only with the large gas discoveries of the 1990s did Bolivia become a major hydrocarbon player. The so-called megacampos allowed Bolivia to increase its gas production volume by a factor of 8 between 1999 and 2015 and made large scale gas exports to Brazil and Argentina possible. Bolivian gas today covers one third of total Brazilian gas demand. Bolivia is also still an important producer of metals, notably zinc, silver and gold but metals contribute relatively less to GDP, exports and fiscal revenues than hydrocarbons. In 2015, the sum of hydrocarbon and metal mining accounted for a total of roughly 13% of GDP, 80% of export revenues and 26% of fiscal revenues (the latter is down from close to 35% in 2014). Figure 6 highlights the long-term relationship between the (log) real value of oil and gas production and (log) real GDP per capita in Bolivia. The kink in the early 2000s in both series, as a consequence of the increase in both the volume and value of gas production is immediately apparent. In fact, the experience in Bolivia since the discoveries is well approximated by the cross-country results obtained in section III. Between 2000 and 2014, the real value of oil and gas production per capita in Bolivia increased by about 370 percent, while real GDP per capita increased by 43 percent-very close to the 14 percent long-run relationship estimated for LAC on average and for Bolivia specifically. Should the value of oil and gas production per capita remain substantially below previous levels for an extended period of time, a negative impact on the level of GDP per capita would thus also be likely.
Figure 6. GDP Per Capita and Value of Oil and Gas Production in Bolivia
B. The Impact of the Natural Resource Boom on Local Economic Development
Accompanying the improvement in growth and the current account, during the resource boom years, poverty in Bolivia fell dramatically. Balakrishnan et al. (forthcoming) calibrate a heterogeneous agent DSGE model to Bolivia and find that the natural resource boom had a significant impact on nationwide poverty both directly and indirectly through increased government spending. In this section we complement their analysis on the aggregate socioeconomic effects and the insights of the previous sections by studying the local impact of the resource boom in Bolivia.
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Between the census of 2001 and 2012, poverty in Bolivia fell from 58.6 percent to 44.9 percent 18 , the share of agricultural employment fell from 31.1 to 26.8 percent and the share of manufacturing employment also fell from 11.7 to 8.9 percent.
19 Figure 7 shows the distribution of Bolivian municipalities for each of these variables as well as for the residual employment share (mainly various kinds of services, but also public administration, etc.) in 2001 and 2012. A clear shift in the distributions is apparent, implying that the reduction in poverty, and the shifts in the composition of employment were broad-based phenomena across the whole of Bolivia. 20 For example, the first panel on the left shows the distribution of poverty for Bolivian municipalities in 2001 and 2012. In 2012 the whole distribution has shifted to the left, implying less poverty in virtually every municipality.
Here we are interested in understanding how municipalities which produce natural resources were affected differentially to the rest of the country by the resource boom. To do so, we phrase the analysis in terms of the treatment evaluation literature. The treatment we are interested in is the impact of the natural resource boom on natural resource producing municipalities. The control group is made up of municipalities which do not produce natural resources. For gas producing municipalities our set-up resembles a natural-experiment where we test for the impact of giant gas discoveries. For metal and crude oil producing municipalities, the experiment is somewhat less clean, given that most of them did not have new discoveries, but instead it is a test for the impact of the price boom (which is also plausibly exogenous to Bolivian municipalities).
21
We use census data at the municipal level for the years 2001 (pre-treatment) and 2012 in the analysis. To test for the impact of the natural resource boom on producing municipalities we estimate the following simple difference in difference regression model
where is the dependent variable, is a dummy variable which is 1 for extractive sector municipalities, is a time dummy which is 1 in 2012 and the interaction = ( * ) is the treatment variable, so that is our coefficient of interest.
′ is a vector of municipality and time-varying covariates.
Figure 7. Poverty Reduction and Change in Employment Composition in Bolivia
Source: Author's calculations based on INE data.
Before we estimate the regression model, we compare the treatment and control group in the pretreatment period (2001) . Comparing the distribution of the dependent variables immediately reveals that they seem to have been quite different already prior to treatment, with average poverty, for example, in extractive sector municipalities significantly lower than in other municipalities. 22 In fact, the covariate distribution in general is quite different between treatment and control group (see Table 4 ). 23 Extractive sector municipalities were less poor, less agricultural and had a higher share of services employment in 2001 than the control group.
To be able to estimate (III) and retrieve a causal coefficient, we need to preprocess the data to guarantee that treated and control municipalities are "similar" prior to treatment. In other words, 22 Since we do not have data prior to 2001, we cannot explicitly test the parallel trend assumption, i.e. we cannot test whether the trends in poverty, etc. in the treatment and control group were the same pre-treatment. 23 Table 4 shows standardized differences, a simple way to evaluate covariate overlap (see Imbens and Wooldridge, 2009) . we want to compare extractive sector municipalities to municipalities which prior to the resource boom looked very similar to them. There are many techniques to 'pick' a control group which has adequate covariate overlap with the treatment group-mostly based on propensity score methods. Here we use an entropy balancing technique (Hainmueller and Xu, 2013) as our baseline. The method assigns weights between 0 and 1 to municipalities in the control group, in order to achieve optimal covariance overlap and then uses those weights in a subsequent regression. It is well suited to our setup where we have many more control municipalities than treatment municipalities. Table 5 shows the baseline results of the impact of the natural resource boom on local economic development in Bolivia. The boom is estimated to have reduced poverty by roughly 3 percentage points in producing municipalities (over and above the reduction in other municipalities). It also increased net migration, reduced the share of workers in agriculture, and increased the share of workers in construction and manufacturing.
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Figure 8. Illustration of Difference in Difference Approach
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Figure 9a presents graphs which plot the result of similar regressions but where we split extractive sector municipalities between metal and hydrocarbon, and additionally differentiate those municipalities in which the megacampos discovered in the late 1990s are located. An interesting picture emerges. Mining municipalities reduced poverty by around 4 percentage points and additionally experienced a reduction in agricultural employment and increases in construction and manufacturing, as well as higher net migration, much as the average results in Table 5 , but of slightly larger magnitudes. Municipalities with gas megacampos, on the other hand, experienced double the fall in poverty (8 percentage points), manufacturing and 24 Entropy balancing achieves virtually perfect overlap both for the first and the second moment of the distributions. Like the now popular synthetic control method, entropy balancing implicitly makes a strong linearity assumption, however. As a robustness test we also use alternative ways to improve overlap between the treatment and control group. Tables are available on request. 25 See, for example, Loayza et al. (2013) and Cavalcanti et al. (2016) for related identification strategies to retrieve the impact of natural resource extraction on local socio-economic outcomes. 26 Recall that the share in manufacturing employment in Bolivia as a whole fell between 2001 and 2012 and the results here are relative to other Bolivian municipalities.
construction increases of a similar magnitude to metal municipalities, no fall in agricultural employment or increase in net migration but an increase in the share of public sector administration employment by roughly 2 percentage points. Other oil and gas municipalities without large discoveries, did not experience a significant impact. Figure 9b puts the magnitude of the estimated coefficients into context by scaling them with the standard deviation of the respective dependent variable. This highlights just how large the increase in public sector administration was in megacampo municipalities. The estimated coefficient suggests that the share of public sector employment increased by over one standard deviation. Similarly, the increase in construction employment in both gas and metal municipalities is large (close to 0.9 standard deviations). The reduction in poverty, evaluated in this way, seems less impressive, however, at only 0.2 and 0.4 standard deviations for metal and gas municipalities, respectively.
Overall it is nevertheless true that the natural resource boom reduced poverty in most extractive sector municipalities and had some positive spillovers to non-extractive sectors in the form of an increase in construction and manufacturing. For mining municipalities, the positive spillovers appear more important, with more evidence of a structural transformation as the fraction of agricultural employment decreased significantly and net migration increased. In megacampo municipalities public sector employment increased very significantly.
27
27 It is not immediately obvious why there should be no net migration impact in gas municipalities. Even if gas production does not require much labor, construction does and construction increased very significantly in gas municipalities. In fact, the estimated coefficient is large and positive but insignificant. Similarly, the estimated coefficient on agricultural employment has the expected sign (negative) but is insignificant. 
Discussion
To shed more light on the mechanisms underlying these results it is insightful to consider some salient differences between how metal municipalities and gas municipalities were affected during the boom. A first important difference is the relative labor intensity of mining and gas production, with the former being significantly more labor intensive. On average, in mining municipalities, the share of workers employed in mining is close to 20 percent, while in gas municipalities the share of workers employed in gas production is only around 3 percent. An increase in metal production (as observed in Bolivia as a consequence of higher prices) thus has a much bigger impact on labor demand than an increase in gas production.
Secondly, municipalities with gas megacampos received a significantly larger fiscal windfall than metal municipalities. In 2012 total fiscal revenues from mining where around 1 percent of GDP, half of which were royalties which are redistributed exclusively to producing departments and municipalities (see Appendix B for more details on distribution of extractive sector revenues). In the same year, total fiscal revenues from hydrocarbons were above 10 percent of GDP-of which around half was distributed to subnational governments.
To illustrate the difference in the size of the fiscal windfall, consider Figure 10 , which shows departmental and municipal revenues and expenditures in 2012. 28 Tarija's budget (the department where all megacampos are at least partly located) was roughly the size of the sum of all other departmental budgets, including those of large states such as Santa Cruz with a much larger population. 29 As can be seen, the largest part of Tarija's revenues stems from hydrocarbon taxes and royalties directly related to its role as the major producer in Bolivia (roughly 70 percent of total Bolivian gas production). While most of these revenues accrue at the departmental level, Tarija pays 45 percent of its hydrocarbon royalties directly to the semi-autonomous region of Gran Chaco, where a population of roughly 150,000 people thus ends up with an estimated 7 percent of all of Bolivia's hydrocarbon revenues-somewhat below 1 percent of national GDP. The largest recipient of mining royalties (Potosi) on the other hand does not stand out from other departments in terms of revenues per capita. A reasonable conjecture thus seems to be that mining municipalities labor demand significantly increased during the boom, triggering a move away from agricultural employment and increasing 28 At the municipal level only data for the capital municipalities was available.
29 Using data for all municipalities, on a per capita basis, municipal level (but not departmental) revenues are highest in the lightly populated department of Pando (see Sillo and Gomez, 2014) . net migration. Construction and manufacturing activity increased (the latter potentially due to activities directly tied to mining such as smelting) and poverty was reduced as the result of a combination of market forces and increased government spending following the fiscal windfall. In gas municipalities, spillovers were limited due to the low labor intensity of gas production, but the huge fiscal windfall was used by local governments to reduce poverty but also to very significantly increase public sector employment and ramp up construction. 30 Note that employment in construction and public employment increases but we did not find a significant reduction in the share of employment in any other sectors-given that mechanically the shares have to sum to one, it must be true that employment in other sectors fell, albeit not enough to be picked up in the regressions. To see whether the municipal level results on the gas boom carry over to the departmental level for Tarija, Figure 11 plots sectoral real GDP growth in Tarija against the rest of Bolivia. It is striking to see that apart from extractive sector GDP, only construction and to some degree public sector administration grew more than in other departments, mirroring the municipal level results. Looking back at figure 10, which showed that even though the wage bill in Tarija is huge (in fact accounting for one third of the total departmental level wage bill in 2012) it nevertheless pales in comparison with the investment expenditures in Tarija which accounted for a staggering 45 percent of total departmental level investment expenditures. It would be interesting to be able to study in more detail the efficiency of this investment and to assess why it does not seem to have led to more spillovers (higher net migration, etc.) 
VI. CONCLUSION
This paper studied the impact of natural resource discoveries in LAC countries and at the subnational level in Bolivia and showed that they boost investment and growth in the short-run and then lead to improvements in the current account and fiscal balance over the medium-run. The paper also estimated a positive long-run relationship between GDP per capita and the value of hydrocarbon production, with an elasticity of roughly 14 percent. The paper shows how discovering a valuable asset is at the most basic a positive shock to the economy and highlights the important impact the extractive sector still plays in many national and sub-national economies in the region. An important challenge, which is highlighted by the results at the subnational level in Bolivia, is how to harness the positive fiscall windfall associated with natural resources in a sustainable and efficient way. 642 Controls included are pre-treatment net migration, urbanization, ln(employment) and share of workers in the agricultural sector. The control group is chosen via one-to-one propensity score matching. Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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